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Abstract 
Theory suggests that the demand for private vehicle travel is inversely proportional to the utility 

of the alternative modes available and by extension, the demand for car parking is directly 

related to the demand for private vehicle travel. Because transit utility is enhanced by proximity 

to major public transport nodes (ie bus and rail stations), the opportunity exists to better match 

parking supply to demand, based on proximity to major public transport nodes. Doing so yields 

wider benefits to the community in terms of reducing automobile dependency, traffic 

congestion, urban sprawl and development costs, while at the same time improving active 

transport, the viability of public transport and liveability in urban spaces.  

This study examines the relationship between car parking demand and proximity to major 

public transport nodes, using a sample of medium/high density residential developments in 

Brisbane, Queensland. Qualitative data was gathered by interviewing a number of local 

property developers and industry bodies. There is evidence from these interviews that the 

unique characteristics of a development in conjunction with its proximity to major public 

transport nodes provide opportunities to reduce the amount of car parking supplied. 

Quantitative data was obtained from the Australian Bureau of Statistics (ABS) for a sample of 

150 Census Collector Districts (CCD) in Brisbane, close to major public transport nodes. Car 

parking demand was regressed against a range of independent variables, including distance 

to transit, land use diversity, population density and a range of socio-economic parameters. 

We found that distance to transit has a significant effect on residential car parking demand. 

This effect was found to be strongest when residential development was within 1,500 metres 

of a major public transport node, with the most significant effect evident for developments 

situated within 400 metres.  

The result of this research has the potential to deliver more sustainable and more affordable 

land use and transport solutions for major urban areas. 
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1 Introduction 

1.1 Background 

Council guidelines for car parking provisions in residential developments vary widely, and are 

often questioned. The supply of car parking is of concern to developers, authorities and 

residents because it influences the liveability and sustainability of a region. The economic, 

environmental and social performance, or the triple bottom line performance of a city, may 

potentially be compromised by inadequate car parking supply at residential developments.  

In many large cities, private vehicle mode share is supplemented with alternative modes such 

as public and active transport. As the public transport system develops, offering higher levels 

of service, connectivity, comfort, safety and convenience, it becomes a more attractive option. 

It is therefore plausible that in response, private vehicle mode share will decline, reducing 

vehicle ownership levels and parking demand at residential developments. 

1.2 Aim 

This paper presents the results of a study into the relationship between off-street parking 

demand at medium/high density residential developments and proximity to major public 

transport nodes. This paper considers the influence of land-use mix and population density. 

Low density developments were not considered since residents of medium/high density 

developments tend to have a higher than average public transport mode share. 

1.3 Project Scope 

Quantitative data was obtained for medium/high density residential developments, as defined 

by the ABS (2002): 

• medium density: semi-detached row or terrace houses and townhouses (refer Figure 1) 

• high density: flats, units or apartments (refer Figure 2) 

The detailed analysis focussed on a sample of CCD from the 2006 ABS Census, which was 

the most current available at the time. However, for the purpose of this paper, a brief review of 

the corresponding 2011 ABS Census data has been undertaken. 

Figure 1: Typical Medium Density Residential Dwellings (Coorparoo) 

 

 

 

 



 

3 

 

Figure 2: Typical High Density Residential Dwellings (Carindale) 

 

 

 

 

 

 

 

2 Background 
The social, environmental and financial impacts associated with car parking supply and 

demand are extensive. 

2.1 Car Parking Supply 

Researchers universally acknowledge that parking over-supply is detrimental to natural 

habitats, contributes to air and water pollution, increases automobile dependency, increases 

the cost of infrastructure expansion, causes traffic congestion, reduces the liveability of urban 

spaces and affects the economic viability of developments (McKibbin 2011, Forinash et al 

2003, Ison and Rye 2008). The dedication of land to car parking reduces green space and 

minimises the amount of space available for higher uses. 

As automobile dependency increases, the cost of providing parking to urban areas increases, 

inflating the cost of brownfield or infill developments (Forinash et al 2003). Forinash et al 2003, 

and Shoup 1997 contend that the supply of parking subsidises personal automobile use and 

encourages automobile use in areas where convenient transportation choices exist. In 

Brisbane, minimising urban sprawl and automobile dependency are key aims of the Local and 

State Government, as articulated in their respective transport strategies for the region 

(Brisbane City Council 2008, Queensland Transport 2001). These strategies aim to maximise 

non-car mode shares by increasing the attractiveness and convenience of walking, cycling and 

public transport.  

Forinash et al 2003 and McKibbin 2011 suggest increasing public transit use, and encouraging 

the use of active transport or shared parking schemes as ways of reducing car parking 

demand. This could be achieved by situating infill development closer to major public transport 

nodes, perhaps even providing financial incentives for developers to do so. This approach has 

led to the notion of promoting context-sensitive car parking regulations, particularly in relation 

to residential high density developments (Forinash et al 2003, Engel-Yan and Passmore 2010, 

Cuddy 2007). 
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2.2 Car Parking Demand 

Rowe, Bae and Qing 2010 analysed the affect of local context-sensitive data on car parking 

demand of multi-family apartment buildings in Seattle. Their work considered a range of factors 

including transit frequency, proximity to transit, transit travel time, transit reliability and parking 

demand. They study found that high levels of transit service provide a viable alternative to 

vehicle ownership. The study also found that parking demand was significantly lower than the 

amount of car parking supplied. 

McKibbin 2011 undertook a similar study, but also considered the influence of local land uses. 

This study analysed the effect of several built environment factors on mode share in Sydney. 

The study closely mimics Cervero and Kockelman 1997, as well as the meta-analysis by Ewing 

and Cervero 2010. The independent variables used were density, diversity, distance to transit, 

destination accessibility and pedestrian orientated design. Three control variables were also 

used to isolate the effect of the built environment factors on mode share (ie weekly income, 

car ownership and percentage of work trips to CBD). The study measured the elasticity of each 

built environment variable with respect to mode share and concluded that density, land use 

diversity, distance to transit and destination accessibility were all important factors. McKibbin 

2011 also concluded that the impact of distance to transit on mode share was weak, and that 

the destination accessibility was more important. 

On distance to transit, Ewing and Cervero 2010 found that research studies were not directly 

comparable since there was a small sample size of only three studies that considered this 

variable and the results of these studies were highly variable. McKibbin 2011, and Ewing and 

Cervero 2010 acknowledge that further research into the impact of distance to transit on 

transportation and travel behaviours was required.  

2.2.1 Distance to Transit 

There is some evidence in the literature to suggest that proximity to local transit is related to 

parking demand. Schimek 1996 found that vehicle ownership per household is reduced within 

three blocks of a major transit station. In Montgomery County, Maryland, USA for example, 

minimum parking requirements are granted a 20% reduction, depending on the distance of the 

development from a Metrorail station (Forinash et al 2003). In Los Angeles, California, a 

reduction to minimum car parking requirements for affordable housing units is granted for sites 

that are within approximately 460 meters of mass transit or a major bus line (Engel-Yan and 

Passmore 2010). 

2.2.2 Density  

The literature on travel demand consistently acknowledges density as an important 

determinant of transport use. Newman and Kenworthy 1989 conducted a seminal study into 

the use of public transport and petrol consumption, focussing particularly on the variability of 

density. They noted that the effect of density on transport use was most pronounced in world 

cities where population density was greater than 30 people per hectare. 

Schimek 1996 found that local density was important, and that households situated in high 

density areas tended to travel less by private vehicles. 

Forinash et al 2003 stated that the most important factor in relation to travel and residential 

developments is density. Forinash et al 2003 found that in three American cities, “each time 
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residential density doubles, auto ownership falls by 32 to 40 percent”. The explanation of this 

phenomena was that higher urban densities translates to destinations that are closer together, 

and hence easier to reach on foot and by bicycle, reducing the need to own a car. 

Mees 2009 examined the relationship between metropolitan density and mode share, to 

conclude that in association with other socio-economic factors, density does affect travel 

behaviour when “all other factors are equal”. 

In a study on mode share in Australian cities Rickwood and Glazebrook 2009 found that local 

population density was a minor determinant of public transport use. In fact density was highly 

correlated with several other variables (car ownership, local employment and transport 

accessibility) thereby serving as a proxy for these variables. 

2.2.3 Diversity  

Another important built environment factor that has been shown to impact on the transportation 

characteristics of a city or suburb is diversity, which reflects the mix of activities available in an 

area. Cuddy 2007, and Cervero 1996 found that the extent of land use diversity surrounding a 

residential development site is highly correlated with vehicle ownership at that site. 

Recently, Ewing and Cervero 2010 measured the diversity of an area as a jobs-to-housing 

ratio or jobs-to-population ratio. In a study by Leck 2006, land use mix in conjunction with 

residential density and employment density was found to be inversely related to vehicle miles 

travelled. This contradicts the findings of McKibbin 2011, who concluded that a jobs-housing 

diversity index was unrelated to non-car mode share in Sydney. 

3 Approach 

3.1 Overview 

The data analysis aspect of the study was conducted in two distinct stages. The first stage 

gathered qualitative data from a sample of local property developers and their industry body. 

The second stage involved the collection of quantitative data to test for a relationship between 

car parking demand at medium/high density residential developments and proximity to major 

public transport nodes. The output from these two stages was then compared to identify any 

consistent findings.  

3.2 Qualitative Analysis 

The first stage of data collection involved interviewing local property developers as well as their 

industry association with a view to gaining an understanding of the issues associated with the 

provision of car parking in medium/high density residential developments. This phase of the 

research captured qualitative information regarding the relationship between distance to transit 

and car parking demand that may not have been evident in a statistical analysis (see below). 

Furthermore, the interviews provided an opportunity to verify the experience of local property 

developers with that reported by Forinash et al 2003, McKibbin 2011, and Ison and Rye 2008. 

Each interviewee was provided with a standard list of ten questions, with the interviews lasting 

about 30 minutes. Respondents were asked to give their perspective on the significance of a 

development’s proximity to major transport centres, as well as their opinion of the current 

Council guidelines on the provision of car parking supply. 
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3.3 Quantitative Analysis 

During this phase of the work, a multiple regression analysis was conducted on a range of 

variables known to influence car parking demand, with a view to quantifying the significance 

of distance to transit. 

3.3.1 Analysis Variables  

Table 1 describes the variables used in the analysis and their source. The independent 

variables were selected based on the literature. Most of the variables were sourced from ABS 

2006 Census data. 

Table 1: Analysis Variables and Data Sources 

Variable Unit of Measurement Source  

Dependent Variable 

Demand Average number of motor vehicles parked at medium and 

high density residential dwellings 

ABS Census 

Independent Variables 

Distance  Straight line distance between CCD centroid and major 

public transport node 

GIS maps  

Diversity  Number of jobs by industry at SLA level, using Simpson’s 

Index where 1=diverse and 0=homogeneous 

ABS Census 

Density Persons per hectare at CCD level ABS Census  

Control Variables 

Income Average weekly income at CCD level ABS Census 

Bedrooms Average number of bedrooms in medium and high density 

residential developments at  CCD level 

ABS Census 

Gender  Percentage of females at CCD level ABS Census 

Age Average age of persons at CCD level  ABS Census 

 

The number of motor vehicles per dwelling obtained from the 2006 ABS Census Data was 

used as a proxy for automobile ownership. The motor vehicles per dwelling census count 

included all automobiles owned or used by each dwelling, and excluded motorbikes and 

scooters. 

Distance to transit was calculated using MapInfo GIS software, based on the straight-line 

distance between the centroid of the CCD and each major public transport node. This 

simplifying assumption implies that all of the medium/high density residential dwellings are 

situated at the CCD centroid, when in reality they would be scattered throughout the CCD. 

Land use diversity was measured using an index based on the number of jobs in eight different 

industry sectors that support residential areas, namely: 

• retail trade 

• accommodation and food services 

• financial and insurance 

• education and training 

• healthcare and social assistance 

• arts and recreation services 

• other personal services 

• public administration and safety 

services 
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In order to measure the richness and evenness of the spectrum of industries represented in 

each region, a variant of Simpson’s Diversity Index (Barcelona Field Studies Centre 2011) 

was employed as follows: 

 

 (Equation 1) 

 

Where: D = Diversity Index (1 = most diverse and 0 = least diverse) 

 n = number of jobs in each industry sector within the area 

 N = total number of jobs for all industries within the area 

 S = number industry sectors considered within the area 

Areas in which the number of jobs is equally spread amongst the eight different industries 

generate a diversity index value of one, whereas areas that have industries which are 

significantly over/under represented in employment have a value close to zero. For example, 

application of Equation 1 to the suburb of Carindale yields a diversity index of 0.54 (the lowest 

and least diverse in the sample), compared to 0.93 for Coorparoo (the highest and the most 

diverse in the sample). 

A series of control variables were also included in the research in order to account for local 

demographic and socio-economic effects. The inclusion of the control variables was 

necessary in order to assess the strength of the significance of the three independent variables 

on car parking demand (Frank and Pivo 1994). 

3.3.2 Data Collection 

A sample of 11 major public transport nodes around Brisbane was selected for the purpose of 

our study. These aligned with the major transportation centres identified in the Transport Plan 

for Brisbane (Brisbane City Council 2008) and the Brisbane City Plan (Brisbane City Council 

2000) and included: 

• Chermside 

• Mitchelton 

• Toowong 

• Indooroopilly 

• Upper Mount Gravatt 

• Carindale 

• Wynnum 

• Nundah 

• Moorooka 

• Coorparoo 

• Everton Park 

The geographic spread of the ten major public transport nodes selected is shown in Figure 1. 

As shown, they are located on both sides of the river and at varying distances from the CBD. 

The independent and socio-economic control variables were calculated for 150 CCD adjacent 

to the major public transport nodes shown in Figure 1. Any CCD that did not contain 

medium/high density residential developments was excluded from the study.  
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Figure 1: Map of Major Transport Nodes Sampled 

 

It was observed that medium/high density residential developments were uncommon in CCD 

located at distances greater than approximately 1,500 metres from the designated transport 

nodes. Five control areas, for CCD located at a distance greater than 1,500 metres from a 

major public transport node, were included. 

Data were entered into an Excel spreadsheet, and exported into Minitab for statistical analysis. 

At this stage, any outliers were identified and excluded, resulting in a final sample of 140 CCD 

(including five control CCD). 

3.3.3 Data Analysis 

Initially, scatterplots of the input variables were prepared to identify any obvious trends. 

Following this, a multivariate analysis was undertaken in Minitab to quantify the significance 

of these trends, using a t-test. Finally, a series of multiple linear regression models were 

developed to assess the combined impact of all of the variables. The significance of the 

regression models was assessed using standard F and R² statistics. 

3.4 Assumptions and Limitations 

The analysis presented in this research project assumed that the public transport system was 

fully developed. However, the public transport system in Brisbane has been significant 

improved and augmented since 2006, due to the construction of new busways and the 

introduction of new services. Accordingly, more recent evidence of a consequent decrease in 

automobile dependency and hence car parking demand may be more apparent in the 2011 

Census data.  
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The ABS Census data is aggregated for all developments within a particular CCD, making it 

particularly difficult to ascertaining the precise distance between each medium/high density 

residential development in nearby major public transport node. This is because the precise 

location of the residential dwellings in the CCD was unknown. The amalgamated socio-

economic data also failed to accurately describe the characteristics of the residents of the 

medium/high density dwellings located within each CCD. 

Our study does not control for attitudinal variables, which according to Schimek (1996) and 

Kahn and Morris (2009), can influence car ownership levels. For example, some households 

may choose to live ‘green’ and go without a car because of their environmental philosophy, 

irrespective of their proximity to major public transport nodes. 

There was also a six year time lag between the ABS Census conducted in 2006 and the 

interviews carried out in 2012. Any significant changes in the local transport infrastructure, 

transport service provision and technological advances occurring in the intervening years 

could potentially undermine the strength of any comparisons drawn between the two years. 

4 Results and Findings 

4.1 Stakeholder Feedback 

The interviews were distributed to eight local property developers and two industry advisory 

groups. Of these, four developers and one advisory body participated in the interviews. The 

response rate of 50% provides adequate information to allow us to draw broad conclusions 

regarding the primary variable of interest (ie distance to transit). The interviews were 

conducted by telephone and in person, with all responses treated in confidence. 

Several respondents were very conscious of the costs of parking over-supply or under-supply. 

If over-supply of parking was an issue at inner city developments, then the excess car spaces 

could be sold for a small profit. Respondents deemed the problem of under-supply of car 

parking as critical, because car parking under-supply hinders the sale of residential 

apartments.  

Respondents generally agreed that developments within walking distance of public transport 

nodes could require less car parking. On average, respondents indicated that a lower than 

average parking supply would suffice for medium/high density residential developments within 

425 metres of a major public transport node. However, respondents noted that other factors 

also influence residential parking demand, including: 

• end of trip facilities 

• accessibility to major activities centres, other than the CBD  

• connectivity of the public transport system 

• climate 

All respondents listed the requirements of the target market as the primary factor that typically 

governs the amount of car parking supplied in a development. 

Respondents were of the opinion that the Brisbane City Council guidelines need to be more 

flexible with respect to the provision of residential parking. The consensus was that car parking 

supply should follow demand, as dictated by market conditions. One respondent noted that 
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the Council guidelines encouraged smaller unit sizes, which in turn require less car parking. 

At least four out of five respondents were able to identify at least one instance in which car 

parking was provided at a rate less than the regulated Council minimum. However, in each 

case the subject site was within walking distance of a railway station or bus station. 

Examples were given where proximity to transit, in conjunction with other factors, may reduce 

the level of car parking supplied to medium and high density residential developments.  

Respondents also noted the following financial issues associated with the provision of off-

street parking in residential developments:  

• off-street car parking can be costly to provide and the design of residential buildings may 

be determined by the car parking layout, in order to reduce the overall development cost 

• basement car parking is extremely expensive 

• ground level parking is undesirable due to the opportunity cost associated with a higher 

order use (eg retail) for ground floor space  

• podium parking is relatively cheaper, although is often not perceived to be aesthetically 

pleasing 

• normally car parks cannot be sold separately at a profit 

Respondents suggested that more efficient car parking ratios could be employed if the 

following factors were considered:  

• the level of service provided by public transport and cycling options  

• cultural shift in residents to more public transport and active transport mode shares 

• car sharing and unbundling the titled right to car parking spaces  

The key points that emerged from the stakeholder interview were: 

• The marketability of a residential development project was of paramount importance to all 

respondents interviewed.  

• A reduction in the amount of car parking provided to a residential development was 

perceived to decrease the marketability of a development, and hence increase the risk 

that the residential apartments cannot be sold. 

• There is evidence to suggest that the individual factors of a project in conjunction with the 

proximity of a development provide an opportunity to reduce the amount of car parking 

supply at medium and high density residential developments in Brisbane.  

• If a medium or high density residential development is situated within walking distance of 

a major transport node, it is foreseeable that a reduction to the minimum parking ratios set 

by council could be employed.  

 

4.2 Statistical Results 

An initial plot of parking demand versus distance to transit is shown in Figure 2 for all 150 

candidate CCD, including outliers and the five control CCD. It is evident that there is a positive 

relationship between parking demand and distance to transit. However, the R² statistic is 

relatively low (ie 16.2% excluding outliers), which indicates that more variables are required 

to fully explain the observed variation in car parking demand. The outliers are highlighted and 

these were excluded from the subsequent analyses. 
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Figure 2: Demand versus Distance 

 

The five control CCD are also highlighted in Figure 2, although no obvious trend is discernible. 

These CCD were also excluded from the subsequent analyses. 

4.2.1 Scatterplots 

The scatterplots of car parking demand versus distance to transit, population density and land 

use diversity are shown in Figure 3. Based on these plots, it appears that there is: 

• a positive relationship between car parking demand and distance, which means that as 

distance to transit increases, car parking demand increases 

• a positive relationship between car parking demand and density, which means that as the 

population density increases, car parking demand increases – this result appears to 

contradict the findings of McKibbin 2011, and Ewing and Cervero 2010, although their 

measure of density incorporated both population and jobs 

• a negative relationship between car parking demand and diversity, which means that as 

the mix of local land uses increases,  car parking demand decreases  
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Figure 3: Scatterplots of Demand versus Independent Variables 

 

The scatterplots of car parking demand versus the socio-economic variables are shown in 

Figure 4. Based on these plots, it appears that there is: 

• a positive relationship between car parking demand and income 

• no obvious relationship between car parking demand and the number of bedrooms 

• a negative relationship between car parking demand and age 

• a weak negative relationship between car parking demand and percentage of females 
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Figure 4: Scatterplots of Demand versus Socio-Economic Variables 

 

0.9346 929 38.2452 0.6797 709.418 1.9266 32.2583 0.5099

1.0737 926 39.5306 0.9306 640.319 1.7677 43.425 0.5405

0.9193 920 39.5058 0.6797 666.142 1.8625 37.0302 0.5402

1.1429 915 20.1515 0.6411 598.974 1.9293 42.0212 0.5243

1.2 913 32.6262 0.7411 706.353 1.9583 32.6423 0.5133

1.2687 901 14.367 0.7732 686.046 2 36.6416 0.507

1.1429 901 30.9538 0.735 680.385 1.8652 35.292 0.5351

1.1545 896 56.4959 0.7411 718.429 1.9464 34.4398 0.5

1.1163 888 30.9128 0.8208 572.519 1.8765 38.9556 0.5792

1.0226 888 14.2739 0.6797 598.073 1.8611 40.1397 0.5181

1.0909 868 23.4239 0.6411 595.755 2 35.7864 0.5294

1.2126 854 59.85 0.7411 712.327 1.9718 29.9684 0.5162

0.8333 845 17.5697 0.8999 556.153 1.2941 36.8142 0.5232

1.0909 819 28.8704 0.6797 708.677 1.6667 35.0226 0.5358

1.3125 812 14.4444 0.5393 693.724 2.0635 39.2671 0.5302

1.2743 789 32.8891 0.8132 620.714 2.0044 31.4016 0.5417

1 783 35.9341 0.8706 710.552 1.5484 27.8912 0.4886

1.2055 776 41.5482 0.8208 532.974 2.0267 33.9434 0.4993

0.9512 776 16.5581 0.8132 806.944 2.1364 35.5833 0.5084

0.8926 774 39.9733 0.8132 610.412 1.935 37.4177 0.5573

0.9786 773 57.7295 0.7411 677.385 1.9792 31.6959 0.5328

0.8865 759 31.272 0.6411 522.371 1.6882 41.0707 0.5611

0.8072 735 33.3799 0.8248 568.785 1.6765 37.6995 0.5117

0.9016 727 23.2086 0.9306 704.636 1.8571 36.0227 0.502

0.9302 726 41.1211 0.8248 601 1.8168 35.3586 0.4913

1.2824 721 26.8085 0.7411 792.731 1.5019 35.0136 0.5159

1.2602 718 43.1886 0.8132 727.097 2.1463 31.499 0.5186

1.1301 714 13.3666 0.9306 751.823 1.9141 36.9603 0.5451

1.0667 705 21.6305 0.8999 626.976 2 38.0866 0.5476

0.9 695 24.6687 0.8208 506.789 1.6667 39.8133 0.528

1.1682 692 41.2541 0.6411 655.125 1.9367 36.5378 0.5451

1.1215 689 53.7785 0.8132 587.112 1.9278 31.3929 0.5516

0.9512 681 23.7897 0.8999 602.78 1.6714 44.6322 0.4927

0.9783 675 31.2539 0.6797 732.434 1.8308 37.7908 0.5341

1.055 671 21.3248 0.6797 645.932 1.9327 36.6077 0.5244

1.1402 669 45.6449 0.7411 583.858 1.9391 31.089 0.5624

0.9398 667 21.1878 0.6797 663.842 1.7368 40.0676 0.5272

0.877 659 32.556 0.6411 590.347 1.6796 39.9467 0.5164

1.1084 649 54.1197 0.7411 816.338 1.8761 33.7329 0.5102

0.9394 649 58.5256 0.9306 686.653 1.8226 35.1382 0.499

1.22 640 35.6194 0.6797 754.582 1.9006 37.8564 0.5196

1.11 636 26.1997 0.7732 585.101 2 42.0508 0.5871

1.0667 636 26.0579 0.8999 671.318 1.5526 37.9522 0.5311

0.9957 618 39.0791 0.6797 656.853 1.9025 39.3002 0.4921

1.1154 595 53.0881 0.9306 712.881 1.8296 35.5837 0.4963

1.2162 592 13.8761 0.7732 722.668 2 33.1616 0.5097

0.8557 575 41.2901 0.6797 627.813 1.6765 43.515 0.4948

1.0196 562 41.1415 0.8706 859.518 1.3214 36.8036 0.5362

1 548 48.1528 0.6797 661.883 1.9327 45.9232 0.5645

0.925 541 18.1948 0.7732 610.892 1.9417 41.1044 0.5728

0.8607 532 14.5963 0.8706 737.786 1.7652 29.8394 0.4389

1 512 14.8102 0.8999 648.99 1.4 39.5121 0.5498

0.9048 501 14.4022 0.8706 686.739 1.6579 29.5396 0.4422

0.7536 490 9.3985 0.8248 623.952 1.4459 36.3156 0.5029

0.9449 486 81.108 0.7411 619.309 1.9 32.881 0.5116

1.0859 481 43.7385 0.6797 632.063 1.8708 37.9242 0.5311

1.2267 475 18.0748 0.9306 740.755 1.92 31.9456 0.4725

1.1733 467 34.9433 0.7411 671.366 2.1644 31.1854 0.4934

0.9831 463 25.0316 0.7732 615.074 1.7969 42.9348 0.5346

1.1261 460 16.746 0.6797 732.034 1.9244 35.5435 0.55

0.8765 459 6.3289 0.735 600.205 1.878 32.3943 0.5041

1.0256 451 21.4739 0.7732 609.535 2.1707 45.0643 0.5168

0.8704 446 28.2914 0.6797 640.086 1.8198 35.3883 0.4888

0.9457 434 70.7013 0.7411 648.627 1.9027 29.9341 0.5502

1.0631 432 36.7086 0.7732 605.225 1.9279 36.3459 0.5299

1.2 430 1.5895 0.8248 732.65 2 29.5372 0.5073

1 424 21.1075 0.735 691.015 1.6667 36.7992 0.5363

0.8547 424 30.1454 0.8248 618.059 1.8034 37.009 0.5105

1.0638 422 15.1774 0.7732 565.656 1.8878 40.1769 0.5588

0.8305 407 17.0609 0.8999 545.981 1.6423 47.7147 0.5301

0.6255 403 25.6563 0.8999 543.815 1.5837 47.2347 0.5331

1.0694 399 48.3511 0.6411 620.777 1.86 36.1478 0.5527

1.0323 398 41.8317 0.8248 591.908 1.7742 39.9692 0.5168

0.8689 389 45.7888 0.7411 593.694 1.9431 29.3405 0.4835

1 373 10.8056 0.8706 751.465 1.5 31.2193 0.4987

0.9052 365 32.9636 0.8132 574.609 2.003 30.0311 0.5444

1.1449 361 39.4837 0.8132 689.567 2.0146 30.5731 0.5438

0.839 353 28.6481 0.8999 507.188 1.888 40.8215 0.5696

1.0505 339 57.1017 0.9306 682.721 1.8318 34.2555 0.5362

1.0417 338 27.2481 0.9306 753.955 1.9083 34.6198 0.5052

0.875 321 7.416 0.9306 747.907 1.75 35.3068 0.4747

0.9337 302 36.3427 0.8248 537.099 1.6936 35.4444 0.5103

1.0529 281 51.0772 0.8132 703.33 1.9485 31.431 0.51

0.6069 281 10.6734 0.8208 504.887 1.8507 48.628 0.5648

0.9939 248 41.897 0.6411 607.337 1.9581 33.1693 0.5588

1 226 47.3259 0.8132 626.412 1.8927 31.7922 0.4825

1.0875 201 17.9581 0.6411 587.692 1.8395 40.6443 0.5465

0.8392 111 17.9086 0.6797 556.283 1.8261 38.5129 0.5316

0.875 93 11.9005 0.8706 786.768 1.568 34.0542 0.5101

0.9966 32 39.8956 0.7411 716.945 1.8246 36.5162 0.5351
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4.2.2 Regression Models 

Several multiple regression models, each containing the variable distance, were analysed. All 

of the models regressed distance on parking demand. Table 2 summarises the results of the 

regression analysis. 

Table 2: Regression Models 

 
Model 

R² Distance 
p-val 

1 
 
 

Demand  = 0.161 + 0.00009425 Distance + 0.000693 Density 
- 0.128 Diversity + 0.000584 Income + 0.108 Bedrooms 
- 0.00751 Age 

  + 1.078 Gender 

0.342 0.009 

2 
 
 

Demand = -0.044 + 0.000287 Distance + 0.00307 Density - 
0.018 Diversity 

 + 0.373 Bedrooms 

0.412 0.000 

3 
 
 

Demand = 0.0997 + 0.0001 Distance + 0.00204 Density + 
0.373 Bedrooms 

0.500 0.028 

4 
 
 

Demand = 0.169 + 0.000084 Distance + 0.373 Bedrooms 0.476 0.067 

 

Focussing first on the variable distance to transit, the t-statistics are and corresponding p-

values are significant at the 10% level. We can therefore conclude that there is a significant 

relationship between distance to transit and car parking demand for medium/high density 

residential developments in close proximity to major public transport nodes. The R² statistic 

for the regression models range from 34% to 50%, which is comparatively low given the 

aggregate nature of the input data. Clearly, other variables are required to more fully explain 

the observed variation in car parking demand. 

While the sign for the coefficient for distance and diversity appears logical, the sign for density 

is counter-intuitive. While the literature suggests it should have a negative coefficient, our 

models ascribe a positive value. It is not immediately obvious why this should be the case. 

Perhaps it is because our measure of density differed to that used by others. For example, 

McKibbin 2011, and Ewing and Cervero 2010, quantified density in terms of population and 

employment per hectare, where as we only considered population per hectare. Clearly, the 

manner in which density was quantified and the role of this variable in explaining car parking 

demand requires further investigation. 

4.2.3 2011 Data 

For the purpose of this paper, a brief review of the corresponding 2011 ABS Census data has 

been undertaken. The scatterplot shown in Figure 5 includes the 2006 and the 2011 ABS 

Census data for a subset of 34 CCD within 500m of a major public transport node. The key 

points to note from this comparison are: 

• average car ownership levels across these 34 CCD increased by 6.2%, from 0.96 

cars/dwelling in 2006 to 1.02 cars/dwelling in 2011 
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• both data sets demonstrate a positive relationship between parking demand and distance 

to a major public transport node 

• this relationship has strengthened (ie become steeper) with time 

This brief comparison of the 2006 and 2011 data for a sub-set of CCD tends to confirm the 

temporal stability of the study findings. 

Figure 5: 2006 and 2011 Demand versus Distance 

 

4.3 Summary 

The results of our study indicate that:  

• There is a significant relationship between car parking demand and proximity to transport 

for medium and high density residential developments that are situated within 1,500 

metres of a major transport node.  

• The proximity of the development to a major transport node has the most significant effect 

on the provision of car parking spaces where the residential development is located within 

400m of the transportation centre. 

• The proximity of a major transport node to medium and high density residential 

developments, in conjunction with other factors such as the marketability of the project, 

provides developers with the opportunity of suppling less car parking at the development.  

5 Conclusions and Recommendations 

5.1 Conclusions 

This study concluded there is a relationship between car parking demand and distance to 

transit based on the output of a statistical analysis of 2006 ABS Census data and interviews 

conducted with Brisbane property developers. However, other parameters in conjunction with 

distance are required to more fully explain the variation in car parking demand. Furthermore, 

the measurement of the estimated parameters in this study could be improved, particularly in 

relation to measuring the distance between individual residential developments, as well as the 

resident population of each CCD.  
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The significant relationship between car parking demand and distance to transit identified in 

this paper should be used to draft more flexible regulations governing the provision of car 

parking at medium/high density residential developments. In this way, more sustainable and 

affordable transport and housing solutions can be achieved. 

5.2 Recommendations 

Several improvements could be implemented in order to more accurately describe and 

measure the variables in this study, including: 

• the distance between a development and the nearest major public transport node could 

be more accurately obtained by measuring the actual walking/cycling distance via a field 

survey or aerial photographs 

• a more refined measure of diversity could be used based on a more relevant list of industry 

subsectors and/or by reducing the contributing area from the suburb level down to a 

smaller area centred on the CCD in question 

• the statistical analysis could be updated using the 2011 ABS Census data, which was not 

available at the time of the work 

• additional variables could be included in the regression modelling, such as destination 

accessibility, transit frequency or distance to employment 

• a dummy variable could be included to distinguish between rail stations and bus stations 

• the methodology described here could be applied to other major urban areas in Australia 

to confirm the geographic robustness of the conclusions 

 

  



 

17 

 

References 
Australian Bureau of Statistics (2002), Australian Standard Geographical Classification, 

Catalogue No. 1216.0, ABS, Canberra.  

Australian Bureau of Statistics (2006), Census of Population and Housing, Catalogue No. 

2914.0, ABS, Canberra.  

Australian Bureau of Statistics (2011), Census of Population and Housing, Catalogue No. 

2914.0, ABS, Canberra.  

Barcelona Field Studies Centre (2011), Simpson's Diversity Index, viewed 24 April 2012, 

<http://geographyfieldwork.com/Simpson'sDiversityIndex.htm>.  

Brisbane City Council (2000), Brisbane City Plan 2000, Chapter 5- Codes and Related 

Provisions, Brisbane City Council, Brisbane, viewed 25 March 2012, 

<http://www.brisbane.qld.gov.au/planning-building/planning-guidelines-and-tools/city-plan-

zones-codes/city-plan-2000-document/chapter-5-codes-and-related-provisions/index.htm>. 

Brisbane City Council (2008), Transport Plan for Brisbane 2008-2026, Brisbane City Council, 

Brisbane, viewed 25 March 2012, <http://www.brisbane.qld.gov. 

au/documents/about%20council/Transport%20Plan%202008-2026/transport 

_plan_for_brisbane_2008_v3.pdf>. 

Cervero, R (1996), ‘Mixed land uses and commuting: Evidence from the American Housing 

Survey’, Transportation Research, vol. 30, no. 5, pp. 361-377.  

Cervero, R and Kockelman, K (1997), ‘Travel demand and the 3Ds: Density, diversity, and 

design’, Transportation Research, vol. 2, no. 3, pp.199–219. 

Cuddy, MR (2007), ‘A Practical Method for Developing Context-Sensitive Residential Parking 

Standards’, PhD thesis, The State University of New Jersey, New Jersey.  

Engel-Yan, J and Passmore, D (2010), ‘Assessing Alternative Approaches to Setting Parking 

Requirements’, Institute of Transportation Engineers. ITE Journal, vol. 80, no. 12, pp.30-34.  

Ewing, R and Cervero, R (2010) ‘Travel and the Built Environment’, Journal of the American 

Planning Association, vol. 76, no. 3, pp. 265-294.  

Forinash, C, Millard-Ball, A, Dougherty, C and Tumlin, J (2003), ‘Smart growth alternatives to 

minimum parking requirements’ presented at the 2nd Urban Street Symposium: Uptown, 

Downtown or Small Town: Designing Urban Streets That Work, Anaheim, California, 28-30 

July.  

Ison, S and Rye, T (eds.) (2008), The Implementation and Effectiveness of Transport Demand 

Management Measures: An International Perspective, Ashgate Publishing, Vermont, USA.  

Kahn, ME and Morris, EA (2009), ‘Walking the Walk: The Association Between Community 

Environmentalism and Green Travel Behavior’, Journal of the American Planning Association, 

vol. 75, no. 4, pp. 389-405.  

Leck, E (2006), ‘The impact of urban form on travel behavior: A meta- analysis’, Berkeley 

Planning Journal, vol. 19, no. 1, pp. 37-58.  



 

18 

 

McKibbin, M (2011), ‘The influence of the built environment on mode choice- evidence from 

the journey to work in Sydney’, proceedings of the 34th Australasian Transport Research 

Forum 2011, Adelaide, 28-30 September. 

Mees, P (2009), 'Density and Transport Mode Choice in Australian, Canadian and US cities', 

proceedings of the 32nd Australasian Transport Research Forum 2009, Auckland, 29 

September- 1 October. 

Newman, PWG and Kenworthy, JR (1989), Cities and Automobile Dependence: An 

International Sourcebook, Gower Publishing, Aldershot, UK. 

Queensland Transport 2001, Transport (2007): an action plan for South East Queensland, 

prepared for Queensland Government, Brisbane.  

Rickwood, P and Glazebrook, G (2009), ‘Urban Structure and Commuting in Australian Cities’, 

Urban Policy and Research, vol. 27, no. 2, pp. 171-188. 

Rowe, DH, Bae, CC and Shen, Q (2010), ‘Assessing Multifamily Residential Parking Demand 

and Transit Service’, Institute of Transportation Engineers. ITE Journal, vol. 80, no.12, pp. 20-

24.  

Schimek, P (1996), ‘Household motor vehicle ownership and use: How much does residential 

density matter?’, Journal of the Transportation Research Board, vol. 1552, pp. 120–125. 

Shoup, D (1997), ‘The High Cost of Free Parking’, Journal of Planning Education and 

Research, vol. 17, no. 1, pp. 3-20. 


